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Comment prévenir les complications thrombo-emboliques

au cours d'une chirurgie endovasculaire de la crosse ?
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Endovascular  Aortic Arch Repair
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Available Multi-Branched Arch Endografts

Cook Zenith Arch Endograft

Terumo Relay® Branch

Artivion NEXUS® Aortic Arch

Lifetech Concave Stent Graft
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Available Single-Branched Arch Endografts

Off-the-Shelf
Gore TBE®

Artivion NEXUS®

Approved for Z0 landing

Require cervical debranching
OR

Other “off-label” additional procedures
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Patient Selection

▪ Elderly fragile patients unfit for open repair 

▪ High-perioperative surgical risk / Multimorbid patients

▪ Previous sternotomies
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Stroke remains the Achilles’ heel of endovascular aortic arch repair
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Stroke rate in fenestrated/branched Arch procedures

Major Stroke: 6.2%

SCI: 4.5%

Spath et al. EJVES 2024
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If we want to prevent these complications, we 

first need to understand why they happen.
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Stroke is Multifactorial! 

Patient–related 

Procedure-related Device-related 
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Patient-related Factors
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12 studies & 289 participants 

30-day postoperative stroke was 10.6%

Combined early stroke/death was 15.7%

Gao JP, et al. J Endovasc Ther. 2025
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Patient-related Factors

Shaggy Aortic Arch

High plaque burden + ulceration → high embolic potential
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Steps to avoid cerebrovascular events

Patient selection! Consider rejecting shaggy arches! 

➜ Postoperative stroke

➜ Hemiparesis of the right arm, 
aphasia, swallowing disorder 
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Patient-related Factors

Calcified Aortic Arch
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Desai MY, et al. JACC Cardiovasc Imaging. 2018

“The aortic arch concentrates 60% of almost 11000 calcifications.”
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Patient-related Factors

Native Ascending Aortic PLZ Non- Native Ascending Aortic PLZvs
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nNPAL as an independent protector for stroke (p = 0.002)
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This does not mean graft landing is risk-free…

Suboptimal proximal anastomosis after open repair
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…but the procedure is what triggers embolization!
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Reduce Arch manipulation!

▪ M, 82 y/o

▪ Chronic type A dissection

▪ Medical history:
▪ Bentall with 

mechanical valve

▪ Bladder cancer

Procedure-Related Factors
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Procedure

▪ Innominate artery: 
Deployment of bridging stent
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Postoperative CTA

Stroke!



KLINIKUM DER UNIVERSITÄT MÜNCHEN®

DEPARTMENT OF VASCULAR SURGERY

Avoid carotid manipulation!

Procedure-Related Factors
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IA: Thoracic CMD Extension       
13-16-90 + BeGraft+ 10x58

LCCA: VBX 8x58 + Viabahn 8x50

LSA: BeGraft+ 10x58 

Manipulation of supra-aortic vessels

Stroke!
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Bilateral carotid exposure

❖ Increased risk of cervical hematomas

❖ Increased risk of nerve injuries

❖ Delayed extubation

❖ Repeated supra-aortic clamping



KLINIKUM DER UNIVERSITÄT MÜNCHEN®

DEPARTMENT OF VASCULAR SURGERY

3xRetrograde Branches

Branch-to-Branch-to-Branch Technique

Percutaneous Upper Access

How to avoid Carotid Cutdown
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Triple-branch arch device (Cook Medical)

➜ Retrograde orientation of the branch for the LCCA

➜ To facilitate transfemoral incorporation
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• 80 patients

• Percutaneous femoral and axillary access in 77 cases

• In 3 cases cut-down for RCCA access

• Technical success was 100%

• 30-day results: No death nor cerebrovascular event
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▪ 2022-2025 - 17 patients

▪ Axillo- femoral

▪ through-and-through wire 
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How we do it in Munich?
LMU Experience Sep. 2018 – Jan. 2026

Aortic arch 

procedures 

(n = 132)

2x-3xbTEVAR (n=87)

Transaxillary 3BRA-CCE IT n=21 

Ascending Surgical 

Graft n=15

Native Ascending 

Aorta n=6
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46 patients 

LCCA: 41 cases (89%)

Closure success: 44 patients (96%)

1 patient intraoperative covered stent

1 patient open conversion 2nd POD (pseudoaneurysm)

4 patients (9%): prolonged manual compression

1non-flow-limiting dissection 

Four patients (9%) stroke

CARPA Investigators. J Vasc Surg. 2025
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Device-related Factors

Kölbel et al 2016; J Endovasc Surg 23: 393-5
Inci et al. 2016; Sage Open Med 4:1-5
Rohlffs et al. 2017 JEVT 24:84-8 
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Reduce air burden in graft (flush and C02)

Steps to avoid cerebrovascular events



KLINIKUM DER UNIVERSITÄT MÜNCHEN®

DEPARTMENT OF VASCULAR SURGERY

Air-Embolism in TEVAR

Courtersy T. Kölbel
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Mechanisms to reduce gaseous embolization

• Flushing with 120ml heparinized saline solution (statt 40 IFU)

Rylski B, et al; Interact Cardiovasc Thorac Surg. 2020
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How we do it in Munich?
LMU Experience Sep. 2018 – Jan. 2026

Aortic arch 
procedures 
(n = 140)

fTEVAR bTEVAR PMEG

PMEG 5%

0

50

100

150

Procedure setting 

Asymptomatic

Rupture

Symptomatic

bTEVAR 
70%

fTEVAR 
24%

F/B TEVAR Results (n=129)

• Major Stroke: 6.9% (3.7% in elective)

• SCI: 1%

Urgent 23%

(32/140)
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Conclusion

Prevention relies on anticipation !

➛ Meticulous technique, and minimizing embolic burden at every step!

➛Patient selection is critical!

Ultimately, stroke is not a single complication! 

…but the result of multiple controllable factors.
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Vascular and 

Endovascular 

Surgery

Cardiac Surgery

Cardiology

Anaesthesia/

Intensive care Radiology

Human genetics

Neurologie/

Neurochirurgie/

Neuroradiologie

Pflege
Emergency unit

Kinderkardiologie Nephrologie

Every detail counts!
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Thank you! 
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